A newly developed analytical method was conducted for the determination of Ketotifen fumarate (KTF) in pharmaceuticals drugs via quenching of continuous fluorescence of 9(10H)-Acridone (ACD). The method was applied using flow injection system of a new homemade ISNAG fluorimeter with fluorescence measurements at ± 90• via 2×4 solar cell. The calibration graph was linear in the range of 1-45 mmol/L, with correlation coefficient r = 0.9762 and the limit of detection 29.785 µg/sample from the stepwise dilution for the minimum concentration in the linear dynamic ranged of the calibration graph. The method was successfully applied to the determination of Ketotifen fumarate in two different pharmaceutical drugs. A comparison was made between the newly developed method analysis and the classical method using the standard addition method via the use of individual and paired t-test and F-test. It was noticed that there was no significant difference between the two methods at 95 % confidence level.
Introduction:
Ketotifen Fumarate (KTF) is an antihistaminic drug which has the nomenclature 4-(1-Methylpiperidin-4-ylidene)-4,9-dihydro-10H-benzo [4, 5] cyclohepta [1,2-b] thiophen-10-one hydrogen (E)-butenedioate ( Fig. 1 ) with an empirical formula of C 19 H 19 NOS,C 4 H 4 O 4 , and it is a white or brownish-yellow, fine, crystalline powder. It is sparingly soluble in water, slightly soluble in methanol, very slightly soluble in acetonitrile (1) . The main biochemical and pharmacological activities of ketotifen fumarate are H 1 receptor antagonism, phosphodiesterase inhibition and inhibition of calcium flux in smooth muscle preparations. All these actions are suited to prevent the development of asthmatic conditions (2) . Many analytical methods have been reported for the determination of KTF in pure form and pharmaceutical preparations, which includes spectrophotometric methods (3) (4) (5) , chemiluminescence (6, 7) , electrochemical (8) (9) (10) , electrochemilu-minescence (11, 12) , chromatographic (13, 14) , and flow injection analysis (FIA) methods (15, 16, 17) .
Figure1. Chemical structures of Ketotifen Fumarate.
The aim of this study was to develop a new fluorometric flow injection method for the determination of ketotifen fumarate (KTF) using the new homemade ISNAG-fluorimeter. This method is based on the quenching of 9(10H)-acridone fluorescence measured at ± 90° via the use of ISNAG-fluorimeter. 9(10H)-Acridone (ACD) is one of the acridone alkaloids which have a characteristic of fluorescence absorption due to their specific skeleton structure (18) . 9(10H)-Acridone (ACD) gives a continuous fluorescence which quenches via ketotifen fumarate (KTF) with the proposed mechanism illustrated in (scheme 1). This mechanism is based on the possibility that it might be attributed to the formation of non-fluorescent derivative or decomposition of fluorescent molecule or finally might be due to excessive collision causing quenching of fluorescence (i.e.; external conversion). 
Materials and Methods: Apparatus and Reagents
A homemade ISNAG fluorimeter was used with 4-channels peristaltic pump (Ismatec, Switzerland) and Six-port medium pressure injection valve (I D E X corporation, USA) with sample loop (1 mm i.d. Teflon, variable length). Potentiometric recorder was used to estimate the output signals (Siemens, Germany (1-5 V)). Spectrophotometer (UV-1800, shimadzu, Japan) was also used for classical spectrofluorometric methods.
All chemicals were used of analyticalreagent and distilled water was used to prepare all the solutions. A standard solution of 1 mmol/L and 50 mmol/L of ACD and KTF, molecular weight 195.221 and 425.497 g/mole respectively, were prepared by dissolving 0.0976 g of ACD in 500 mL of DMSO and 2.1275 g of KTF in 100 mL of distilled water. A pH range of 2.2-8.0 buffers were prepared according to McIlvaine citric acidphosphate buffer systems (19) . A series of sodium hydroxide solutions were prepared from the dilution of standardized stock solution (0.1 mol/L) with distilled water.
Sample Preparation
Twenty tablets of two different pharmaceuticals drugs (Asmafort; Julphar and Gloditen; Globalpharma) containing 1 mg of ketotifen fumarate were weighed, crushed, and grinded. A solution of 1 mmol/L was prepared by weighing 2.4474 and 3.8084 g (equivalent to 0.0213 g of active ingredient) from Asmafort, Julphar and Gloditen, Globalpharma respectively. Each one from the two kinds of sample was dissolved in distilled water. The solution was filtered to get rid of undissolved materials, the residue was washed with distilled water and completed the volume to 50 ml with the same solvent (distilled water).
Methodology
The manifold system composed of one line ( Fig. 2 ) used for the flow injection system of ACD was used to determine the KTF using ISNAG fluorimeter with an experimental parameters of flow rate 2.75 mL/min for the ACD and 150µL of 10 mmol/L KTF as an injected sample segment. These parameters were investigated to enhance the quenching of fluorescence of ACD; effect of ACD concentration using different concentration of (0.01-0.05 mmol/L) as a carrier stream, the effect of the flow rate of ACD as a carrier stream by changing their flow rate from 0.575 to 4.3 mL/min, variation of sample loop (50-250 µL) were investigated, and the purged time were studied at (2-25 sec). (Fig. 4) . So, 2.2 mL/min was chosen as the optimum flow rate to decrease the effect of dilution and dispersion which due to diffusion and convection. All the results tabulated in Table 1 . 
Effect of Sample Volume
Flow rate 2.2 mL/min for 0.04 mmol/L of ACD was used as a carrier stream with continuous fluorescence intensity of 252 mV, the injected volumes varied from 50-250 µL in an open valve mode to study the effect of sample segment. It was noticed that an increase in the sample volume leads to an increase in the height of responses with a minor decrease or being approximately constant base peak width. Also, it was observed that when dealing with larger sample segment i.e > 100 µL (Fig. 5 ) leads to increasing a significant difference between quenching of continuous fluorescence of ACD by KTF compared with distilled water (blank). Therefore, 100 µL was chosen as the optimum sample volume that gave the maximum quenching of ACD fluorescence by KTF with minimum effect of blank. 
Purge Time Effect
Using the optimum parameters achieved in previous study, different purge time (2-20 sec) an addition to open valve mode (25 sec) were studied. It is noticed that there is an increase in the response with increasing the allowed permissible time for the sample injection as shown in Fig. 6 . Therefore, open valve mode was chosen as the best with maximum quenching of ACD fluorescence by KTF and minimum RSD% (0.71%). (Table 2 ). With range from 1-45 mmol/L, above 45 mmol/L leading to deviation of correlation coefficient and deviate from linearity most probably due to the high intensity of the fluorescent molecule in front of detector which in turn to excessive collision of excited molecule causing as non-radiative emission process and quenching of fluorescence such as vibrational relaxation and internal conversion.
The method achieved in this work was compared with classical method (Spectrophotometric methods) via the measurement of absorbance spectrum at λ max = 302 nm (Fig. 7) , calibration graph was obtained for classical spectrophotometric method and table 2 sum up all the results obtained using linear regression analysis for both methods. The limit of detection was calculated for the developed method and the reality and repeatability was studied for eight repeated injections for (10 and 30 mmol/L) of Ketotifen fumarate (Fig. 8) . 
Assessment of the Use of ACD-KTF System Using ISNAG-fluorimeter
Two methods were used for the determination of KTF in two different pharmaceutical drugs. The first method was the new developed methodology using ISNAG-fluorimeter and the second was the classical spectrophotometric method using maximum wavelength absorbance at 302 nm (1). A series of solutions were prepared of each pharmaceutical drug (1 mmol/L) by transferring 5 mL to each five volumetric flasks (10 ml), followed by the addition of gradual volumes of standard KTF (20 mmol/L) for developed method, while for classical method solutions of (0.01 mmol/L) were prepared from the previous samples and 5 mL were transferred to each five volumetric flasks (10 ml), followed by the addition of (0.04 mmol/L) standard ketotifen fumarate. Figure9 shows the calibration plot of these methods and the results were mathematically treated (20, 21) and tabulated in Table 3 at confidence level of 95%. 
Conclusion:
The newly developed method was simple, sensitivities and rapid. The comparison between this work with classical spectrophotometric method via the t-test and F-test (the comparison tools) was shown that with no doubt that newly developed method (ISNAG procedure) is as good as the classical method. An alternative analytical method is found through this research work which is based on simple parameter conditions. 
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